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XL 2t Contribution to our knowledye of the Life-listory of
the Stick Insect, Carausius morosus Br. By (EORGE
TaLnor, F.E.S.
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1. INTRODUCTION.

Tur observations here set forth were made during the
years 1910, 1911, and 1912, They were carried ont under
various difliculties, and are not so thorough nor so exten-
sive as those given to the cntomolomc&l world by Mr.
H. Ling Roth in his exhanstive paper published in these
’I‘ranwbtlom for 1916, p. 345. My results are not entirely
the same, but the conditions under which the insects were
reared were different.  The most striking difference is seen
in the number of moults; in most cases only three were
observed and four on only twu occasions, never five nor six.

1 do not give here any notes on the mode of oviposition,
emergence from the cgg, and general habits, which differ
in no partlculfu from the obscrvations made by Roth.

The specimens were kept in wooden boxes fitted with
alass on one side and perforated on another side to admit
plultv of air. These were stood on end on small receptacles
containing water into which the stem of the food-plant was
placed. The insccts were fed on privet. [Cont. on p.293.]
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Life-history of the Stick {isect, Carqusins morosus.
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~hestory of the Stick Inscel, Curausiis norosus.
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-hastory of the Stick Insecl, Carausins morosus.

The boxes were kept in a rooin withont artificial heating.
During some perviods of cold weather the temperature of
the room must have heen helow 40° I

Roth kept his insects in inverted glass bell-jars in a
room maintained at a certain temperature. 1t is certain
that the temperature inside his helljars was higher than
outside, but only the room temperature is given.

The eggs for incubation were kept in ordinary chip
boxes in the room with the insects, and no moisture was
aiven them.

3. Baa DEVELOPMENT.

An egg is depostted at intervals of from 4 to 6 hours,
but during an interval of 96 hours only from 8 to 10 are
deposited. There are intervals of 20 to 40 hours during
which none are laid, and it is during this time that others
are developed for deposition at further intervals of from
4 to 6 hours. It would appear that 8 to 10 eggs are
developed at one time though at different stages, so that
when one 18 laid another is beginning to form.

During 96 hours there is altogether an interval of from
40 to 60 hours during which none are laid, and the Jonger
the interval the fewer ave laid. [lowever the mterval of
rest may vary, the number of cggs laid is still one for
every period of 4 to 6 hours.

In one case, during 96 hours 10 eogs were deposited
with a total rest interval of 42 hours. In another case,
diring 96 hours 6 eggs were deposited with an interval of
56 hours.

A lengthened period of rest does not result in the
development of more eggs.  One egg in each ovaran tube
is ready almost at the same time, the succeeding egg heing
far behind in development. As soon as these ripe eggs
have been discharged, the period of rest supervenes until
the next batch is ready.

Eggs were mostly deposited hetween the hours of 6 p.m.
and 10 am.

Kges are deposited at less frequent intervals from the
age of 320 to 400 days, and these intervals increase in
length until on the average half the number of eggs is
produneed in the sage time.

The cgg is visible within the anal cavity several hours
before it is dropped.
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4. VARIATION TN EGGS.
Speci- | No. of the B =t =
q]l;)(:ll in‘;e:*)ifo; ('quﬁg Pecwiarity.
A. Tth Small.  The knob scareely projeets from its
cavity, being almost flat.
8,9, 10 The knob is conieal.
14-37 Includes 3 small ones.
38-47 Oneis smaller than usnal, of a reddish-brown
colour, and with conical knob.
5361 Two of these are small.
257-316 One of these is only about size of a pin’s
head, and very dark in eolour. Capnearly
‘ normal size.
|
| B. 154-157 One small one.
| 160 Slaty-grey in colour. Knob flatter than nsual.
161-164 The knob of these is eonieal.
221-246 A few of these are very small.
443155 One of theseis only about size of a pin’s head.
fRC! 177-179 One rather small.

220-252

A few of these are very small.

The data contained in the general life-histories is dis-
played and summarised in the following tables, 5-15.

5. PERTIOD OF INCUBATION OI' THE EGG.

Sprcimen. T){-‘);Egigfm i A : Toeaition,
of Egg. | - ‘ Days,

"B, Gon. 1. T | e [ 242
. B2, Gen. 1. 9ix. 7} 28-29.v ‘~:262
Ol Geml. | #Swii. | B | Em
DL. Cen.l. | 17vii. | otiv. | 250
T D2 Gen.l. 22viii. | 2Biv. 247
TRl Gen. 1. WVvii. | 5w 254
 E2. Gen. 1. 9.ix. “ 27.v. | 229

It will be seen {rom this table that the data was obtained
in respect of egos which necessarily passed a period of their
development during the winter months. The average period
of inecubation obtamed under these conditions is 247 days.
The observations of Mr. Roth. 1. ¢.. who kept his eggs at a
temperature ranging from 56 F.-64" F., show a period of
137-297 days for inenbation under those eonditions.
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~history of the Stick nsect, Carausius morosus.

8. SUMMARY OF MOULTING PERIODS.

]
Time of Development, between ‘ Days. Rﬁggﬁm
Hatching and Ist ecdysis. | 199 176
"1t and 2nd cedsis. 1966 17
2nd and 3rd O\)lly.\l;. } 20-98 s
3rd and $th ecdysis. 2856 28
Age at $1d cadys 132 |
X T;'n V:lL 1th eedysis. MGM — 0 7!

9. OVIPOSITION.

297

| Rate of Deposition.
Periodof | No. of
Specimen. ‘0 iposition | Eggs B -
Days. | produced. First Pirst Second
| 20 Days. 2 months, 3 Months.
B. 115 186 { 10 1-2 per day Tin 2 days
e % | s18 | 4 2in3days | 1in2 days
) ! B
. u7 | 155 [ 22 2in3days | 1in2 days
A. l 136 |- 1 per day 1 per day
D. 1us | 139 43 3in 2 days | 1in 2 days
2. - = 50 | in 3 months.
Average 330 366 | 37 1 per day. 1in 2 days
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10, POST EMBRYONIC DEVELOPMENT AND LONGEVITY.
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12, MEASUREMENTS AT MAXIMUM GROWTH.

(Made on living specimens.)
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15. SUMMARY OI' TABLES.

247 days.

Ihatehing and Lsk
ecdysis.

1st and Zudrecdysis.

2nd and 3rd ecdysis.

1-16 days.

86 days.
34 days.,

40 days.

‘ ord cedysis.

l 1l ecd;

Incubation. Average period.
Variation in range of two or more cugs deposited
in 21 houys,
Ledyses.
Average period between
Average age at
Oviposition. Average period,

Post-embryonic
development.

Longevity.

Rate of growth,

Average measure
ments ab maxi-
mum growth.

Average number of .

rst 20 days.

Avernge number of egers First 2 months.
during
Second 3 months.

Average time between 3id cedysis and oviposition.
Period of post-embryonic development.
Average age reached,

0 I Averuge age.
st cedysis.

\ Average length.
i ‘ Average age.
2nd ecdysis. -
| Average length.
' Average e,
rd cedysis,
| Average tength.

| L6 anck 2nd ecdysi
Average inerease between
2ud and 3rd ecdysis.

Average maxinun length reached,

Average age ab maximum length.

Head,

Prothorax.

Mesothorax,

Metatho

Abdomen.

Total leugth,

‘ Anterior.

Lewora. Lutermediate.

1 Posterior.

152 day

One in 2 d

40 days,

39-7 duys.

| 26-3 mm.

68 days,

855 m.

| 115

SUBHITIN

|91 min.

21-1 mu,

758 mm,
261 days.

37 .

87 mm.
16-8 ni,
113 mm.

Ste4 e,

T1-7 wm,
16-4 mm,
11-2 mum.

13:5 mm.
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16. Tnur RrconstructioNn oF A Lost Livs.

Having read that Stick Insects are capable of growing
a new limb in the event of one being lost under certain
conditions, I made the following experiment :—

Posterior right leq remoced al trochanter when 1 day old.

Age 28 days.—-A miniature imb has developed in place
of the lost one. It is about a thind the size of
normal, and is almost colourless.

Age 15 days.—The new limb is about two-thirds the
size of mnormal. The fourth farsal segment is
rudimentary. )

Age 62 days—Upon completion of first cedysis.—There
is 1o apparent change m the form of the uew limb.

No further expertinents were made, but there is room
for much more work on this subiect.

17. StmuLAaTION oF Dgarii IN e NEWLY-HATCHED.

On several oceasions, upon removing cover from boxes
in which inscets had hatched a few hours previously, they
were seen to diaw up the legs and antennae and instantly
assunie the characteristic attitude of an adult specimen.

18. Morrariry.

A certain proportion of individuals in any batch hatched
always died at an early stage from no apparent cause. A
few would show abdominal maliormations after attaining
natwrity, and such individuals were not usually long-lived.

Mortality from unknown causes was exhibited in batches
reared i the same cage or hox. This pointed o sonie
inherent weakness iy the individoal, a factor of probable
tportance in reducing the numbers of mauy species of
wsects.  The insect may be less resistant to the attacks
of hacteria and more sensitive to changes of temperature,
cte.

19. VARTATION AND PARTHENOGENESIS.

The high degree of protective resemblance exhibited by
Stick Insects is probably the result of severe competition
in the struggle {or existence. A further protection 1s given
to the species by the power of parthenogenetic reproduction.

The great degree of variation shown to exist in these
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insects has rendered possible their proteetive coloration
and instinets.  This may be ancestral to the parthenogenetic
condition, which would seem to have been developed
response Lo continued competition. This would suggest
that the immunity obtained through instinct and coloration
was at some period weakened by the introduction of another
destructive factor in the environment.

20. INEERITANCE OF VARIABILITY.

In the various factors dealt with in the preceding tables,
the offspring may differ widely from the parent in one or
two generations.  Neither do the individuals ol one genera-
tion exhibit any agreement in these factors, except in the
case of size, which iz faily constant throughout, and
probably of spectfie peculiarity.

Juny 26, 1920.



